The β-carboline alkaloids possess a diverse range of important biochemical effects and pharmacological properties. Sixteen 3-methyl-β-carboline derivatives were synthesized from indole formaldehyde and nitroethane via the Henry reaction, LAH/THF reduction, the Pictet-Spengler reaction and Pd/C/xylene oxidation, including four 1-substituted and twelve 9-substituted 3-methyl-β-carboline derivatives. The structures of all the derivatives were confirmed by 1 H NMR, 13 C NMR and ESI-MS. Most of these 3-methyl-β-carboline derivatives showed some antibacterial activity.
β-Carboline alkaloids are a large group of naturally occurring and synthetic indole alkaloids with different degrees of aromaticity, many of which are widespread in nature, such as in plants [1] , marine organisms [2] , insects [3] , and mammals [4] . Recently, these compounds have attracted considerable attention due to their interesting biological and pharmaceutical properties, for example, interacting with benzodiazepine receptors [5] , intercalating into DNA [6] , and inhibiting CDK [7] , and topoisomerase [8] . Harmine, harmaline, and harman are the most representative β-carboline alkaloids, which were originally isolated from seeds of Pegannum harmala L. These alkaloids were studied for many kinds of bioactivities. However, only few reports are related to their application as agrochemicals [9] [10] [11] [12] . As a result, a series of 3methyl-β-carboline derivatives have been synthesized from indole formaldehyde and nitroethane through the Henry reaction, LAH/THF reduction, the Pictet-Spengler reaction, and Pd/C/xylene oxidation [13] [14] [15] [16] . The in vitro antibacterial and insecticidal activities of these compounds have been investigated.
All of the synthesized compounds (4.1-5.12) shown in Scheme 1 and Scheme 2 were tested for insecticidal, and antimicrobial activities at 5000 and 1000 ppm, respectively. Although none of the tested compounds showed obvious insecticidal or anti-feeding activities against 3 rd stage instar larvae of Mythimna separata Walker under the tested concentrations, most of the 3-methyl-βcarboline derivatives showed remarkable antibacterial activity. Four 1-substituted 3-methyl-β-carbolines were prepared via the Henry reaction, LAH reduction, and the Pictet-Spengler reaction, followed by aromatization by Pd/C from indole formaldehyde, nitroethane and corresponding aldehydes as starting materials. Twelve 9-substituted 3-methyl-β-carboline derivatives were prepared from 3-methyl-β-carboline and the corresponding halohydrocarbons. The structures of all these 3-methyl-β-carboline derivatives were identified by 1 H NMR, 13 C NMR, DEPT and ESI-MS.
In vitro antimicrobial activities of 4.1-5.12 against the four pathogenetic bacteria, Bacillus cereus, B. subtilis, Escherichia coli and Staphylococcus aureus, were evaluated together with the the activity of the standard antimicrobial drug ampicillin. Table 2 ). Antimicrobial activity results showed that both 1-substituted and 9-substituted 3-methyl-βcarbolines mostly had broader-spectrum bactericidal activity than 3methyl-β-carboline. Some of the substituted 3-methyl-β-carbolines had stronger antimicrobial activities than 3-methyl-β-carboline. The structure-activity relationship results suggested that benzyl groups grafted to the N-9 position in 3-methyl-β-carbolines may reduce their antibacterial activity; the antibacterial activity is improved when one-and three-carbon groups are grafted to the C-1 position compared with two-carbon groups ( Table 1) . 10 .6(+++) 6.5(++) 5. 3 7.6(++) -6.1(++) 9.5(++) 5. 4 13.0(+++) 12.8(+++) 18.0(+++) 17.5(+++) 5. 5 9.3(++) -7.1(++) 14.0(++) 5. 6 10.3(+++) -6.4(++) 11.8(+++) 5. 7 11.0(+++) 11.8(+++) 10.0(+++) 17.3(++) 5. 8 9.5(++) 7.8(++) 9.1(++) 13.1(++) 5.9
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Experimental
General: Melting points (uncorrected) were taken on a Fisher-Johns melting point apparatus. The 1 H NMR (500 MHz) and 13 C NMR (125 MHz) spectra were obtained on a Bruker AM-500 FT-NMR spectrometer with either CDCl 3 or CD 3 OD as the solvent and TMS as the internal standard. MS were recorded under ESI conditions using a Thermo LCQ Fleet instrument. Analytical TLC was carried out on pre-coated plates (silica gel), and compounds were visualized with UV light and I 2 . Yields were not optimized. Solvents were dried by standard methods. Silica gel (200-300 mesh) from Qingdao Haiyang Chemical Co. Ltd, Qingdao, China was used for chromatographic separations.
Typical procedure for preparation of 1-substituted 3-methyl-βcarbolines from indole-3-carboxaldehyde: Compounds 2 and 3
were prepared by previously reported procedures from the starting materials indole-3-carboxaldehyde and nitroethane. 
Bioactivity
Antibacterial activity: Antibacterial activities of 3-methyl-βcarboline derivatives against 4 strains of bacteria were evaluated by the filter paper method [17] . Mueller-Hinton (Hangzhou Microbial Reagent Co. Ltd., Hangzhou, China) agar was used as an assay medium. The medium at 45°C was mixed with the bacterial pathogen suspension containing approximately 108 cfu·mL −1 . Next, the mixture was poured onto 9 cm Petri dishes. The tested compounds were dissolved in acetone at a concentration of 1,000 ppm. The filter papers (5 mm in diameter) were impregnated with 10 μL/disc of each compound, then they were placed on the inoculated agar after being completely dried. The inoculated plates were incubated at 37°C for 24 h. Antibacterial activity was evaluated by measuring the zone of inhibition against a test organism. Experiments were run in triplicate. The standard bacterial strains, Bacillus cereus, B. subtilis, Staphylococcus aureus and Escherichia coli were obtained from the China General Microbiological Culture Collection Center. Ampicillin (Sigma, Shanghai, China) was used as the positive control.
Insecticidal activity:
This was evaluated as follows: compounds 4.1 to 5.12 were dissolved in methanol at a concentration of 5 mg·mL −1 , with methanol itself being the negative control. The average larval weight of the 3 rd instar Mythimna larvae at the time of treatment was 6.3 (± 0.5) mg. Fresh wheat leaf discs (6 mm diameter) were moistened with the test compound solution in methanol (5000 ppm) and leaf discs containing 50 μg test compound per disc were prepared. The 3 rd stage instar larvae of Mythimna were fed with the discs for 2 h. The areas eaten were measured under a binocular microscope by counting 1 mm squares exposed when the partially eaten disc was placed on a circle, the exact size of which was drawn on mm-ruled paper. After 24 h, the number of knockdown or dead larvae was recorded [18] . 
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